[Studies on the relationship between the oxygen uptake and the release of amylase and sialic acid].
The relationship between the oxygen uptake and the release of amylase and sialic acid induced by pilocarpine was investigated in dog submandibular glands. Pilocarpine dose-dependently stimulated the oxygen uptake. The dose required for the maximal response was 10 microM. The release of amylase and sialic acid induced by pilocarpine was inhibited by the addition of iodoacetic acid, malonic acid, 2, 4-dinitrophenol, antimycin A or sodium azide. The oxygen uptake induced by pilocarpine was significantly inhibited by iodoacetic acid, malonic acid, antimycin A or sodium azide. On the other hand, 2, 4-dinitrophenol further stimulated the oxygen uptake by pilocarpine. The increase in the oxygen uptake or the release of amylase and sialic acid induced by pilocarpine was significantly inhibited by ouabain. The Na+, K+-ATPase activity ratio in the microsomal fraction of dog submandibular glands was dose-dependently increased by pilocarpine. The Na+, K+-ATPase activity ratio induced by pilocarpine was significantly inhibited by ouabain, antimycin A, oligomycin or 2, 4-dinitrophenol. The pilocarpine-induced Na+, K+-ATPase activity ratio was significantly inhibited by the removal Ca2+ from the medium or the addition of 2 mM EGTA. These results suggest that the increase in the oxygen uptake by pilocarpine is profoundly involved in the energy supply for the process of amylase and sialic acid release. In particular, the energy supply demanded for the activation of Na+ pump may play a role in the mechanism by which pilocarpine induces the oxygen uptake.